The cation permeability of erythrocytes in low ionic strength media of various tonicities.
The steady state passive efflux of salt from human red blood cells was measured in various low ionic strength media in which the osmotic pressure ranged from 200 to 600 milliosmolar. Sucrose was used as the nonpenetrating nonelectrolyte. If the flux is plotted against the log of the salt concentration, the data for each tonicity can be fitted by three straight-line segments separated by two sharp inflections, one at low external salt concentrations (0.1 to 0.3mM), confirming observations of LaCelle and Rothstein, and a second at higher salt concentrations (20 to 50 mM). As the osmolarity of the medium is increased, the inflection in every case seems to be uniquely determined by the membrane potential calculated from the Nernst equation with use of the chloride ratio. One inflection occurs at about 45 mV and the second at 170 mV in experiments at five different tonicities. Calculations from the Goldman equation suggest that the inflections represent potential-dependent changes to new permeability states. The osmotic pressure of the medium also influences the permeability. The coefficient is systematically reduced as the osmotic pressure is increased.